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SECTION I

General Descriptioni

The work covered by this svecificatiorn cunsists of
architect-enginger serviees for the detail design of the
altitude test chamber in general accordance with Specifi-
cation No. C-361, Part II, dated August 5, 1948, The
requirements set forth in these specifications are intended
to elarify and extend the requirements set forth in Part

II, Section 2-07 .of Specification Wo, C-361 and in no way
alter or supersede any of the requirements set forth therein.

The altitude test chamber consists éssentially of a pressure
vessel inside of which a full-scale thermal jet engine ~
may be operated. Properly conditioned air to simulate

the conditions of flight at various speeds and altitudes

is admitted at one end of the test chamber; caused to

flow through the jet engine, and evacuated from the other
end of the chamber by an exhaust system. All equipment
necessary for the prover installation, maintenance, and
control of the engine, as further described herein, is
considered as vart of the test chamber.

The general arrangement and overall dimensions of the
equivment which comprises the test chamber shall be as
shown in drawing SKS-52-1., The engine under test is:

mounted on a thrust platform in the test section of the

chamber. The thrust platform is flexibly supported and
connected to suitable devices for measurement of the

. engine thrust, All air admitted to the inlet end of the

test chamber is guided into the engine through an inlet
nozzle mounted on the pressure diaphragm installsd

in the chamber. A movable water-cooled bulikhead is
installed in the.chamber in the region of the engine




SECTION I

exhaust pipe to prevent radiation and circulsticn of the
engine exhaust gases around the engine. An equipment
hatch, access dodrs; utility ovening, windows, cooling
Jjackets, manholes, and cther items necessary to the

prover functioning of the test chamber are to be provided
in general accordance with drawing SK-52-1 and as described
in further detail in subsequent sections of this specifi-

cation.

1-08 Temperatwre and Pressure Conditions in Test Chamber:

(a)

(v)

(c)

N

¥
The entire test chamber shall be designed for a minimum
internal pressure of zero absolute. In additiomn, the
test chamber between stations O and 6 on drawing number
SKS~-H2-~1 shall be designed for a maximum internal pressure
of 180 pounds per square inch, absolute.

The altitude test chamber shall be designed for internal
air temveratures from mimus 70 degrees Fahrenheit to
plus 650 degrees Fahrenheit between stations O and 6

and from YO degrees Fahrenheit tc 350C degrees Fahrenheit
between stations 6 and 10.

The exterior of that portion of the test chamber which
is outside of the access building, shall be cf such
construction and materials that will be suitable for
exposure to weather characteristic of the site.

1-03%. Detail Design Teatures:

(a)

(v)

(e)

A 24-inch diameter manhole, fitted with a blind flange,
shall be frovided between stations O and 1.

A suitable screen shall be installsd at station 1 to
provide equal pressure distributing in the air before
it reaches the honeycomb section. The sereen shall be of -
corrosion resistant material and shall be suvported
sufficiently to prevent tearing under loads created by
minor debris in the air and the pressure drop created
across the secreen.

A honeycomb section to straighten the flow of inlet =2ir
shall be provided at station 2. The honeycomb shall

be so constructed that it may be removed from the chamber
through the access door. The honeycomd shall be aporox—
imately 2 feet long and shall have free air passage
spaces of not more than 10 square-inch units. Corrosion-—
resistant material shall be used,
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SECTION I

Seven utility ovenings, each of 10 inches diameter
and each fitted with a blind flangé, shall be pro-
vided at the approximate locations shown on drawing
SKS-H2-1.

Two access doors shall be prowided for access into the
test chamber, one between statiocns 2 and 3 .and one
between stations 7 and 8, as shown in SKS5-52-1, These
access doors shall have quick opening cam lock fasteners
and shall be provided with ar airtight seal $o prevent
gas leakage. The doer between stations & and 3 chall
be insulated in the same manner as the adjacent surface
of the test chamter and the door between stations 7 and
8 shall be water cocled. A safety device which will
prevent cpening of the doors when the pressure in the
test chamber is higher than the ambient pressure shall
be provided for each access door,

The altitude test chsmber between stations C and U,
shall be insulated sufficiently to reduce the external
surface femverature te a maximum temper=ture of 175
degrees Fahrenheit.

The entire surface of the test chamber, including “ mq;{:

hatch, access doors, and other appurtenances between
stations U4 and 10 shall be cooled by & water jacket.
The water jacket shall be designed to permit continuous
operation with internal gas temperature of 3500 degrees
Fahrenheit, including lumirous radiation from sclid
particles at this temperature, without undue thermal
stresses in any part of the test chamber or the forma-
tion of steam in the cooling jacket., The thickness

of the water jacket walls shall include 1/16 inch
for corrosion allowance. Cooling water will be supplied
to the chamber at 80 degrecs Fahrenheit and 4C pounds
per. square inch gage.

A catwalk shall be provided on each .gide of the chamber
between stations 2 =2nd 10 and shall be so constructed
that the catwalk and supporting structures ray be re—
moved in sections from the chamber through the two
access deors or hatch. . The catwalk shall be on the
same level as the top of the thrust rlatform and shall
have a mnonskld surface to insure gocd footing.

A 15 foot long hatch, operated by an ovrrhead electric
motor and cable system, shall be orevided between .
stations U4 and 5. The hatch shall open as ‘shown on
SKS-K2-1 and shall be provided with an airtight seal
to prevent air leakage into or out of the chamber,
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L SECTION I
Quick opening cam locks shall ‘be provided to secure the
hateh in the c10sed‘position: An automatic safety catch
with maznual release shall be provided to securtc the hatch
in the oven pesition. The entire hatch shall be water—
cooled. ' '

An 8 By 15 foot engine platform shall be installed in the
test chamber beneath the 15 foot hatch as shown in SES-52-1.
The platform shall be suppoerted in a manner that will
permit fre~ movement in a longitudinal direction as
required for measurement of the engine thrust as speci-
fied herein in paragraph (k), and be suitably guided and
restrained from movement in a transverse or vertical
direction. The supporting system of the platform shall
be designed so as to keep friction forees to a minimum
and be adequately protectcd against damage, entry of
dirt, or other facters that may occur during normal
operation and maintenance of equivment in the chamber
that may adversely affect the accuracy of thrust
measurement. The platform supporting system shall also
be designed se that thermal expansion of the engine
platform or other test chamber tempersture effects

shall not affect the alignment of the engine or thrust
members sufficiently to alter the thrust measurement
within the limits of the required accuracy., The engine
vlatform shall be capable of supporting a dead load of
10,000 pounds and of transmitting a herizontal thrust
load of 45,C00 pounds to the thrust measuring mechanism
if mechanism is connected below engine centerline. The
tee~slots in the olatform shall be spaced aoproximately

6 inches apart and parallel to the longitudinal centerline.

The engine platferm shall be connected to a thrust measur—-
ing system that will provide an indication of engine thrust
in a control room located on a mezgzanine floor above the
inlet end of the test chamber, The entire system shall

be capable of resisting a thrust load of 45,000 pounds

and momentary shock loads of two times the thrust load.
The system shall be capable of measuring thrust loads cf
30,000 vounds initially with provisions for evantual
increase to loads of U5,000 pounds. The accuracy of
thrast measurem~nt shall be plus or minus one vercent

of the total thrust load for a range of thrust loads

from 500 to 30,000 pounds. The thrust measuring system
shall be of the "null" type or of such design that ore~
vents movement of the engine vlatform in the longitudinal
direction with changing thrust load. Any vart of the
thrust measuring system that extends through the wall

of the test chamber shall be enclosed in a pressure-sealed
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SECTION T

fitting capable of;operéting over the range of temperature
and pressure conditions specified in section 2 of this
specification. :The thrust measuring system shall be of
such design that its calibration will be irdependent of
pressure and temperature conditions inside the test
section of the chamber. All transmission shafts, thrust
yokes, platform supporting members or other parts of

the platform supporting and thrust measuring systems
shall be located between stations L4 and 5 of the test
chamber 2nd eithur below the level of the engine plat-
form or in such locations that will not interfere with
instellation and maintenance of the test enginc and
instrumentation, Provisicns shall be inccrporated into
the thrust system that will accommodate preloading the
systen in increments of at lecast H00 pounds up to a
total of 7,500 pounds,

A thrust calidbrating device that will enable a dead
weight ealibration of the complete thrust measuring
system shall be provided, The calibrating lcad shall be
transmitted by rods or catbles as shown in SKS-52-1 which
will permit connection of the e¢alibr=ticn lo2d to the test
engine or the trunnion supvorts of an engine stand which
is bolted tc the engine ovlatform. The rods or pulleys of
the thrust calibrating device shall be capable of con-
venient installation and removal through the access doors
.0r hetch of the test chamber. Removable plugs shall be
provided in the diaphragm ~t station 4 and in the wall of
the test chamber as reguired for passage of the necessary
rods or cables. Conncection of the. calibrating rods or
ca¥les to engine thrust stands veryving in widths from 4
feet to 8 feet is re uired. " The weight pan shall be
located so0 that it may be conveniefitly loaded manually
outside of the test chamber. The calibrating device shall
be capable of imposing calidbration loads up to. 30,000
pounds on the engine stand in maximam increments of 200
pounds. A suitable l=ver or force multiplying system
that will permit the m>ximum calibration lozd of 30,000
pounds to be imposed with a maximum dead weight on the
scale van of 3000 pounds shall be provided. The complete
calibration device shall be designed for an accuracy of
vlus or minus one-~-half v-rcent for imposed cwllorntlon
Foads from 500 te 30,000 pounds.

An airtight diaphragm shall be provided in the test chamber
at station U, . The diaphragm shall hrve a comcentric U

foot diameter ovening with an adjacent 2 inch wide mechined
face on the downstresm side in a v»lane normal to the axis
of the chamber suitable for drilling and attachment of
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SZCTION I

sealing devices on the test engine, The diaphragm may
be conical or dished in shape (excevt for the machined

“fl=nge) and if necessary may be supported by braces

to the test chamber on the upstream side., The ertire
dizphragm shall be of such design that will permit its
convenient removasl and zlternate installation at station
5« - The diaphragm shall be designed to resist a pressure
difference of 180 vounds oer square inch (higher
pressure on upstream side) at ges temperaturecs of 650
degrecs Fahrenheit. .

A water—cooled bulkhead shall be provided at station &
with a L foot diameter concentric opening. The water—
cooled bulkhead shall be designed to resist a gas
pressure difference of 15 pounds ver sguare inch and to
operate with 3500 degrees Tahrenheit gas temperatures on
the downstream side without excessive thermal stresses
or steaming of the water, The entire diaphragm shall be
of such design that will permit its cenvenient removal
and relccation at any section of the chamber (within

one foot) batween statioms 6 and 310. The bulkhead

shall be so connected andfcr supported by the inner

skin of the chamber as %o prevent excessive gas

leskage.

Four 3 inch by 12 inch ouertz glass windows one inch
thick shall be orovided on each side of the test
chamber. at the approximate location shown on drawing
SES5--52-1e “The windows shall be designed to permit their
convenient removal for cleaning from the outside of the
chamber, - : :

An 12 inch dizmeter cooling—air pipe shall be provided
in the test section between stations U and 5 as shown

in drawing SKS-52-14 Standzard pipe flanges shall be
attached to both the inside and outside ends of this

pipe with sufficient clearance for attachment of standard
pipe elbows on both ends,

A pressure relicf valve or valves designed to open at

5 vounds per square inch gage shall be provided between
stations 7 and S, This valve or valves shall be capable

of passing 10C pounds of exhaust gas per second 2t a
temperature of 3500 degrees Fohrenheit, In addition to

this valve, bursting discs or diaphragms having sufficient
area to relieve any explosion which may occur shall bde provid-
ed between stations 7 and 9, A1l the relief wvalves and bursting
discs shall be suitable for continuous operation of

the test chamber with gas temperatures up to 3500

degrees Fahrenhelt, and shall be. suitably vented to

the outside of the building.
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SECTION I

A pressure tube bulkhead shall be instelled inside the
test chamber in the forward end of the test seCtion and
between 4 and 6 feet above the level of the engine
platform., This pressure tube bulkhezad shall provide

for 300 pressure tubes spaced on a minimum center to
center distance between tubes of ore and one-half inches.
Standard compressiow=-type bulkhead fittings for 3/16 inch
copper tubing shall be installed at the bulkhead for
connection of tubing to the test engine on one side of
the bulkhead and for permancnt installztion of pressure
tubes between the test chamber and control room bulkheads
on the other side, -

An automatic quick acting bleed valve approximately

%6 iaeh diameter, shzll be installed between station

9 =nd 10, This valve shall be used only when starting
engines to eliminate pressure surges in the exhaust
systeme The valve shall be open to atmosphare ay

the begimning of engine starting operetion and shall be
actuated by the difference in engine inlet and exhaust
pressures, shall close with sufficient speed to prevent
the sxhaust pressure from egualling or exeeding the inlet
Pressure,

Sufficient flush internal lighting shall be furnished
between stations 2 and 6 to illuminate both the top
and bottom of the equipment installed in the test
section. ; :

A monorail and a removable 1/2 ton ghein fall shall be
provided $o permit material handling inside the chamber
between stations 6 and 10, The monorail shall be so
cooled or connected to the water—cooled wall of the
chamber as to rrevemt any warpage which would interfere .
with the operaztion of the chain fall apd any thermal
stresses which would result irn eracking or dbuckling of
the tegt chamber wally Provision shall be made to
permit removal of the chain fall through the access

door of the test chamber,

Iron-constantan thermotoucles svaged 6 feet avart and b
on a-circumference, located and installed in such a
manner as to indicate inner tank wall temperature shall
be provided between stations 6 and 10, '

Suitable provisions shall be made in the chamber:
supporting structure to permit thermal expansion.

A flange shall be provided at the inlet end of the
chamber (station 0) for connection to the inlet-air
vipe.
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SECTION 1

() "A flange shall be providé@ at the outlet end of the
chember (station 10) for connection to the exhaust-gas
pipe‘ -

(z) A safficient number of two-inch diameter drain pipes
shall be provided in the bottom of the chamber to
prevent accumulation of liquids in the chambe?,
These drain lines shall be provided with standard

pipe connections,
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